This work discuss the usual constant conductivity assumption and its consequences when a given material presents a strong dependence between the temperature and the thermal conductivity. The discussion is carried out considering a sphere of silicon with a given heat generation concentrated in a vicinity of its centre, giving rise to high temperature gradients. This particular case is enough to show that the constant thermal conductivity hypothesis may give rise to very large errors and must be avoided. In order to surpass the mathematical complexity, the Kirchhoff transformation is used for constructing the solution of the problem. In addition, an equation correlating thermal conductivity and the temperature is proposed.
INTRODUCTION
The thermal conductivity depends on the temperature for all the materials. Nevertheless, conduction heat transfer problems are, in general, simplified by means of the constant thermal conductivity assumption (Incropera and Dewitt, 1996) .
The main objective of this work is to show that there exist situations in which the thermal conductivity assumption gives rise to non negligible errors. In such cases, the dependence between the thermal conductivity k and the temperature T must be taken into account.
Aiming to illustrate the importance of taking into account the dependence between k and T , let us consider the high purity silicon and its thermal conductivity. In general, the thermal conductivity for this material is assumed to be 130 / W mK (Goldberg et al., 2001) . But this value corresponds, approximately, to the conductivity at 340 K . Table 1 below (Glassbrenner et al., 1964) shows that the thermal conductivity of the silicon is strongly dependent on the temperature. 
, is proposed here by means of the following equation
in which the error is less than 5%. Equation (1) gives rise to table 2. Let us consider the well known steady-state conduction heat transfer problem with convective boundary condition, given by (Gama et al., 2013) 
in which  is a bounded open set with boundary  , q  represents an internal heat source (a known function), h is the convection heat transfer coefficient, T  is the temperature of the environment (a known constant) and n is the unit outward normal.
In Eq. (2), T is the unknown and the conductivity k depends on T . At this point a question arises: is it important to take into account the dependence between k and T ?
THE KIRCHHOFF TRANSFORMATION
The Kirchhoff transformation of T may be defined as follows (Arpaci, 1966) 
The inverse of the Kirchhoff transformation is denoted by
and represents the temperature.
In other words,
Since equation (3) 
Taking into account Eq. (3), we may write
and rewrite Eq. (2) as follows
The Kirchhoff transformation is, therefore, given by
and by 
THE INVERSE OF THE KIRCHHOFF TRANSFORMATION
From Eqs. (3) and (4) 
AN EXAMPLE
Let us suppose a body represented by the set (sphere with radius 2 
